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The objective of this work is to produce solid biofuel from sawdust using the HTC (Hydrothermal carbonization)
process. The HTC process of feedstock involves the raw material coming into contact with high temperature and pressurized
water. The HTC process could produce gaseous, liquefied and solid products, but this study focused on solid product only as
an alternative to coal. In this study, sawdust used for a feedstock and its moisture content was under 5%. Water was added
with the feedstock to raise moisture content to 80% and also used catalysts. The HTC process was performed at temperature
range from 200 to 270°C and reaction time was 15 to 120 min. Rising temperature resulted in increasing the higher heating
value (HHV) of HTC product. In case of adding catalyst, HHV of solid biofuel was higher and reaction occurred at lower temperature
and pressure. Also, HTC solid product had been characterized and found to be hydrophobic, increased HHV (over 40%), and
pelletized easily compared to raw material.
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Fig. 1 Schematic diagrams and batch reactor (2L) of HTC process
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Fig. 2 FE-SEM (x50,000); sawdust (L), HTC product (R)
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Fig. 3 FT-IR spectrum of sawdust and HTC product
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Table 1. Property of HTC products by temperature and reaction

time
HTC ( k(;z;llc;rké ) Mas(s%;)/ield
sawdust 4,323 -
200C-60min 5,161 67.8
210C—60min 5,182 67.8
220 C—60min 5,453 58,7
230 C—60min 5,965 452
240 C-60min 6,420 434
250 C—60min 6,578 498
260 C-60min 6,781 409
270C-60min 6,834 46
Calor Mass yield
i kel )
sawdust 4,323 -
240C-15min 5,841 527
240'C-30min 6,036 48.0
240C-45min 6,300 457
240 C-60min 6,420 451
240 C—120min 6,720 46
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Fig. 4 Calory and mass yield of HTC products by reaction
temperature and time
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Table 2. Effect of catalyst on HTC products
Temp., Time Calory Mass vyield
talyst )
Catalys (© | (1 | (keal/kg) (%)
sawdust - - 4,323 -
non—catalyst 240 1 6,420 434
non—catalyst 220 1 5,453 587
FeCls 220 1 5,339 65.2
CaCly 220 1 6,056 50.1
LiCl 220 1 4,694 7.3
AlCl3 220 1 4,406 80.5
HsPO4 220 1 5,601 54.6
CaCl,"
HePO. 220 1 6,384 46.0
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Fig. 5 Improvement of HTC reaction condition by catalyst
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Table 3. Proximate analysis of HTC products
00 | woiswe | asn | ORE| DO | e
Sawdust 49 1.6 81.9 1.6 0.14 4,323
2001H 27 14 737 222 | 030 5,161
2101H 2.3 1.6 725 236 | 033 5,182
2201H 2.1 1.6 719 244 | 034 5,453
2301H 17 14 63.8 331 0.52 5,965
2401H 0.8 14 62.2 35,6 0.57 6,420
2501H 0.8 15 58,7 300 | 066 6,578
2601H 0.6 14 55.7 23 | 076 6,781
2701H 0.7 1.1 52.3 459 | 088 6,834
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Table 4. Elementary analysis of HTC products

© H 0 N
HTC H/C o/C
(%) (%) (%) (%)
Sawdust | 454 57 39.0 3.6 1.50 0.64
200-1H 54.2 57 30.0 2.5 1.26 0.42
210-1H 53.2 55 317 2.3 1.24 0.45
220—1H 55.2 55 294 27 1.18 0.40
230—-1H 58.5 5.4 27.1 37 1.10 0.35
240-1H 63.4 5.1 22.0 41 0.96 0.23
250—1H 64.7 5.4 17.6 5.2 1.00 0.20
260—-1H 68.8 5.5 17.3 43 0.96 0.19
270-1H 70.7 52 15.7 4.4 0.88 0.17
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Fig. 6 Atomic H/C AND O/C ratio of HTC products
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of HTC (240%C) product (R)
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